We present a case of a 66-year-old woman who developed perigraft seroma after having undergone elective, open abdominal aortic aneurysm repair with a polytetrafluoroethylene graft 5 years previously. One year after graft implantation, she started to suffer from abdominal discomfort and was therefore offered surgical intervention, which she declined owing to the fear of postoperative complications. Instead, an observational strategy was used. Five years later, the patient presented with sudden severe abdominal pain. Subsequent laparotomy revealed that the pseudomembrane lining the perigraft seroma had penetrated through the native aortic wall and into the intraperitoneal cavity, where it had ruptured. The patient was successfully treated by replacing the polytetrafluoroethylene graft with a polyethylene terephthalate (Dacron) graft. (J Vasc Surg Cases and Innovative Techniques 2019;5:298-301.) 
A 61-year-old woman presenting with a symptomatic 5.5-cm infrarenal abdominal aortic aneurysm and an ectatic right common iliac artery underwent urgent repair in which an 18-Â 9-mm aortobi-iliac bypass (polytetrafluoroethylene [PTFE] , W. L. Gore & Associates, Flagstaff, Ariz) graft was used. Postoperative recovery was uneventful.
At the 1-year clinical follow-up, the patient complained of intermittent abdominal discomfort. The patient had also noticed that her abdomen had expanded since her discharge. An abdominal ultrasound examination was performed, revealing a fluid collection surrounding the graft. The patient was afebrile. The patient's leukocyte count and C-reactive protein were normal. A computed tomography (CT) scan showed an aortic aneurism sac measuring 4 cm in diameter containing a fluid collection with an average radiodensity of 15 Hounsfield units. The CT scan also showed that the graft was intact with no signs of contrast extravasation or wall enhancement. There were no signs of other intra-abdominal pathology. Based on the blood sample results, clinical presentation and CT images, it was concluded that the patient had developed a perigraft seroma.
Because of abdominal discomfort, the patient was offered surgical intervention, but she declined owing to fear of complications. Instead, an observational strategy was applied, and the patient was monitored with yearly clinical and abdominal ultrasound examinations. Subsequent follow-up revealed persistent expansion of the aneurysm sac and seroma. At the fifth postoperative year, ultrasound examination showed that the anteriorposterior diameter of the sac measured 10 cm. Because the patient was now experiencing considerable abdominal discomfort and pain, she agreed to undergo surgery, and a CT scan was performed to plan the operation strategy (Fig 1) . However, the following day, the patient changed her mind and once again declined the operation owing to a fear of complications. Two months later, the patient was admitted with acute right-sided severe abdominal pain. She was hemodynamically stable. An acute CT scan was repeated, revealing significant amounts of fluid in the peritoneal cavity (Fig 1) .
At laparotomy, fluid was drained from the abdomen (Fig 2) and a perforated membrane measuring 10 cm in diameter and stretching into the peritoneal cavity through a tear in the aneurysm sac was identified (Fig 2) . After systematic heparinization, the infrarenal aorta and common iliac arteries were clamped. The membrane was incised, and a large amount of yellow gelatinous material surrounding the PTFE graft was removed (Fig 2) . The graft was not adherent to the surrounding tissues and was therefore easily separated. There was no sign of hematoma or active bleeding at the anastomoses, and there was no evidence of purulent fluid or visual sign of serum extravasation through the PTFE graft. The PTFE graft was removed and replaced with an 18-Â 9-mm aortobi-iliac triclosan-coated polyethylene terephthalate (Dacron) graft (Intergard, Marquet, Rastatt, Germany). Part of the aortic sac was removed and the remaining aorta sac was closed around the new graft. Cultures from the fluid, pseudomembrane, gelatinous mass, and excised PTFE graft, were all negative.
The patient had an uneventful postoperative course and was discharged on postoperative day 9. At the 3-month follow-up, the patient was doing well without complaints and had returned to her normal life. The CT scan showed a patent graft with no sign of fluid accumulation (Fig 1) . The patient's consent was obtained for this report.
DISCUSSION
Perigraft seroma is defined as a persistent, sterile collection of fluid confined within a nonsecretory, fibrous, pseudomembrane surrounding a vascular graft.
1,2 The condition is associated mainly with subcutaneously tunneled grafts, [3] [4] [5] [6] but is also a well-known complication of intra-abdominal grafts. [7] [8] [9] [10] [11] However, a perigraft seroma penetrating the aortic sac and rupturing into the intraperitoneal cavity, as described in this case, is very rare. In this case, the patient developed perigraft seroma after PTFE grafting, which is congruent with existing literature, predominantly case reports describing perigraft seroma following PTFE graft implantation. [3] [4] [5] [12] [13] [14] However, perigraft seroma has also been described for polyethylene terephthalate grafts, and a few cases also exist for vein 1 and stent grafts. 15 The incidence of symptomatic perigraft seroma following open abdominal aortic aneurysm with PTFE graft has previously been reported to be 2.3% and the incidence of rupture to be 0.4%.
12
The exact underlying etiology of perigraft seroma remains unknown. Yet, many authors believe that it is related to an immunologic reaction to the graft material, which activates a fibroblast inhibitor and prevents graft incorporation into the surrounding tissue. As a consequence, there is no tissue ingrowth into the graft pores, and graft porosity therefore remains high. 16 Other suggested etiologies include low-grade infection, formation of biofilm, and physical damage to the graft.
13,17
Elimination of other possible pathologies such as infection, pseudoaneurysm, and bleeding is obligatory in establishing a diagnosis of perigraft seroma.
Various imaging techniques have been used for verifying the perigraft diagnosis, of which the most common are CT scan, ultrasound examination, and magnetic resonance imaging. In the present case, CT imaging was used as the first-line imaging modality, because it can both aid in the distinguishing of pathology as well as aid in the planning of the surgical approach. At our center, we use the following criteria to define perigraft seroma. First, the fluid collection has to be present more than three months following graft implantation. Second, the size of the fluid collection has to be at least 3 cm in diameter and, finally, we use a cutoff value greater than 25 Hounsfield units to differentiate seroma from hemorrhage. 9, 15 These criteria are in accordance with criteria suggested in previous literature. 9 Therapeutic indications for perigraft seroma have not yet been clarified. Treatment aims to decrease symptoms, reduce recurrence, and avoid complications such as graft thrombosis, skin erosion, secondary graft infection, anastomotic aneurysm formation, and rupture. [1] [2] [3] In the present case, we initially used an observational strategy, particularly owing to the patient's concern for possible complications, despite her symptoms. Percutaneous aspiration is one option for relieving the pressure from the aortic sac and potential symptomatic relief, although there is a concern of secondary graft infection, which has been estimated to reach 8% to 12% in previous studies. 18 Furthermore, it is well-known that perigraft seroma reappears shortly after aspiration if the membrane is not removed; therefore, this treatment only offers the patient temporary relief. It should also be noted that, in the present case, laparotomy revealed that the perigraft seroma consisted mainly of a gelatinous mass, which would have been impossible to aspirate through a needle. It is commonly agreed that sac enlargement owing to perigraft seroma after open surgery is a relatively benign condition, and most authors recommend an observational strategy if the patient has no symptoms. Even in case of rupture, a conservative strategy can be used. 17 However, in the present case, the patient was in severe pain and an operation was therefore performed. Also, we considered that as long as the PTFE graft remained in the patient it would keep producing the seroma and hence keep causing the patient abdominal pain. We chose to replace the original PTFE graft with a polyethylene terephthalate graft. This treatment strategy of replacing the original graft with a material different from the original one has previously been shown to be highly effective. [18] [19] [20] Alternative methods for graft preservation in patients with perigraft seroma after open abdominal aneurysm repair include omental transfer 21 around the graft and endovascular relining of the prosthesis, 14, 15, 22, 23 but neither approach seems to be as effective as removal and replacement of the original graft. Although perigraft seroma is a rare complication, most surgeons performing vascular graft implantation will encounter this complication during their professional career. For the surgeon to choose the best possible treatment strategy for this condition, basic knowledge about this condition is necessary.
